Low-temperature synthesis, structure, and bioactivity of gel-derived glasses in the binary CaO-SiO2 system.
Glasses in the binary system CaO-SiO2 for which the molar fraction of CaO is 0 < or = x < or = 0.50, were prepared by means of a sol-gel route starting from tetraethylorthosilicate and calcium nitrate. The textural features of the monoliths obtained were characterized using N2 gas adsorption, helium ultrapycnometry, and mercury porosimetry. In vitro bioactivity tests were performed in simulated body fluid (SBF). The ionic concentration of the SBF after glass immersion was analyzed using inductively coupled plasma atomic emission spectroscopy. The surfaces of the specimens were characterized using X-ray diffraction and scanning electron microscopy coupled with energy dispersive X-ray analysis before and after in vitro testing. The textural characterization revealed that the glasses were mesoporous with cylindrical pores with average diameters ranging from 25 to 663 A depending on the molar fraction of CaO. The in vitro studies showed that all binary CaO-SiO2 gel-glass compositions produced were bioactive. These results indicate that the binary gel-derived CaO-SiO2 system exhibits a level of bioactivity over a similar molar range of SiO2 content as the previously studied ternary CaO-P2O5-SiO2 system.